In Silico development of CRISPR/Cas9 Construct for Oryza sativa subsp. indica by Samsulrizal, Nurul Hidayah et al.
In silico development of 
CRISPR/CAS 9 Construct for 
Oryza sativa subsp. indica
Anis Afuza Md Yusof
International Islamic University of Malaysia
❑One of the most important staple foods in the world especially in 
Asian countries such as Malaysia
INTRODUCTION
❑ Contains 3 subspecies; O. sativa subsp. indica,  O. sativa 
subsp. japonica & O. sativa subsp. javanica.
❑ Many studies & researches have been done to this commercially important crop to 
enable further improvement in order to maximize national rice self-sufficiency level 
(SSL) & meet high global demand
❑ Diverge nation’s aim in achieving food security at the national level 
(rice self-sufficiency level). 
❑ Due to high demand in solving this problem; CRISPR - the gene of interest could 
be rightly targeted towards improving rice survival ability in drought stress 
environment. 
❑ Climate change – limiting factors in rice production
❑ In 2016, The Star reported more than 7,500 ha of paddy fields in 
Malaysia were affected by drought. 
❑ This study targets the gene of interest (GOI), OsSCE1 using 
CRISPR/Cas9 technology. 
METHODOLOGY


















PART 1 PART 2
OsSCE1 Gene Prediction 
The sequence for Oryza sativa subsp. indica for 
chromosome 10 genome was obtained and 
downloaded from the NCBI database in FASTA format. 
Gene prediction was conducted using gene 
prediction software such as GeneMarkS & FGENESH. 
The gene prediction was executed by inserting the 
FASTA sequence obtained earlier from NCBI.  
Predicted gene sequences were downloaded in 
FASTA format from the respective webpages and 
imported into LINUX terminal and homology search 
was done using BLAST DIAMOND. 
COMMAND
The sequences was imported into LINUX (UBUNTU) & blasted using DIAMOND BLAST. The output 
was set in XML format (easy to import in Blast2GO).
OsSCE1 Gene Annotation 
Predicted gene sequences were annotated using BLAST2GO: OmicsBox (version 1.4.11) 
software. 









If possible pls put some picture 
- your prime seq
- gel of your PCR
- your sequencing 
sgRNA Design & Vector Construction
This selection of the sgRNA was done manually with the aid of several gRNA prediction 
tools, namely CC-TOP, Benchling & CRISPR-P. The predicted OsSCE1 sgRNA was 
selected and inserted into virtual vectors using Benchling’s Golden Gate Assembly.
RESULTS & DISCUSSION
OsSCE1 Gene prediction & Annotation 



















The protein sequences from Oryza sativa subsp. indica for chromosome 10 were
predicted and annotated and putative OsSCE1 was obtained.
Putative OsSCE1 gene 
Validation of predicted OsSCE1 gene via sequencing  
Resources: NCBI
pls all your result here
picture of 
- your prime seq
- gel of your PCR
- your sequencing 
sgRNA Design
Sequence Mapping  using …. need to 
mention the software..(1041bp))
In this study, the sgRNA must contain the following sequence 
“GNNNNNNNNNNNNNNNNNNN NGG”
Considering important sgRNA design criteria for plants, the in silico
sgRNA was selected (pink colored).
CRISPR Construct: Level 0 
Using PCR amplification approach, the sgRNA (Level 0) will be amplified using pICH86966::AtU6p::sgRNA_PDS construct
as a template. The sgRNA was arranged in the following sequence virtually to represent the resulting PCR product.
CRISPR Construct : Level 1
The resulting PCR product and
vector PICSL01009 ::AtU6p (SpecR)
was delivered to Level 1
destination vector pICH47 751,
producing Level 1 AtU6p::sgRNA,
with the sgRNA placed under the
Arabidopsis U6 promoter.
CRISPR Construct: Level 2 
sgRNA 
insert
Level 2 assembly was executed by




CH41766) into Level 2 destination
vector pAGM4723. The cut-ligation
reaction was done using BpiI (BbsI),
producing Level 2 (NPTII-Cas9-
sgRNA).
CONCLUSIONS
To conclude, the in silico CRISPR construct for Oryza sativa subsp. indica was developed. 
Using a gene associated with stress response in rice called OsSCE1 (SUMO E2-
Conjugating Enzyme), the CRISPR/Cas9 system will generate double-strand breaks in 
the targeted sequence. As a result, OsSCE1 gene knockout will occur. 
FUTURE WORKS
Future studies should aim to replicate and support the study through other experimental 
categories like in vivo studies.
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